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(71) We, IMP ERIAL CHEMICAL 
industries LIMITED, of Imperial 
Chemical House, Miilbank, London, S.W.l, a 
British Company, do hereby declare die 
invention, for v^ich we pray that a patent 
may be granted to us, and the method by 
whidi it is to be perfonned, to be particu- 
larly described in and by the following state- 
ment:— 

This invention relates to disperse monoazo 
dyestuffs which arc valuable for colouring syn- 
thetic textile materials. 

According to the invention there are pro- 
vided tile water-tDsoluble monoazo dyestuifs, 
free from solphonic acid and caiboxylic acid 
groups, which are of the formula: — 




.1 



T 



30_ 



wherein Y is hydrogen, lower alkyl, optionally 
substituted phenyl or niCro; Z is nitro, cyano, 
optionally substituted phenyl, optionally sub- 
stituted lower alkoxyc^bonyl or carbonamido; 
T is hydrogen, optionally substimted lower 
alkyl or optionzdly substituted lower alko^; 
W is an acylamino grcnip of the foimula: — 

— N.COAX« 

wherein X* is hydrogen or lower ali^ X* is 
hydrogen or an optionally substituted hydro- 
carbon or heterocyclic radical, and A is a 
direa link or — O — or 

X^ 

! 

— N- ; 



and R* and R* each independentiy represent a 
hydrogen atom, alkyl or alkyl substituted by a 
substiumnt which does not contain a carbo< 
cyclic ring system diftcdy attached to a carbon 
atom of Ae alk^ chain, or R^ and R" together 
form with the nitrogen atom N a 5- or 6- 
membered nitrogen-containing heterocyclic 
ring. 

Throughout this specification die terms 
**lower alkyl" and "lower alfcoxy** are used to 
denotie alkyl and alkoiiy radiods respectivdy 
containing from 1 m 4 carbon atwns. 

As examples of die lower aUcyi radicals 
rqxtesented by Y and X* there may be men- 
tioned methyl, ethyl, »-propyl and n-butyl. 

As examines of the substituted phenyl radi- 
cals represented by Y and Z there may be 
mentioned tolyl, chlorophenyl, nitrophenyl and 
nitrotolyl. As examines of the optionally sub- 
stimted lower alkoxy caibonyl radicals repre- 
sented by Z there may be mentioned methoxy 
^caibonyl and ethoxycaibonyl, hydroxy lower 
alkoxy caibonyl such as )3-hydroxyetiiyIoxy- 
carbonyl, cyano lower alkyl such as ,5-cyano- 
ethojgrcaibonyl, and lower alkoxy lower alkoxy 
carbonyl sudi as ^-methoxyethoxycarbonyl. 
The carbonamido groups represented by Z are 
of the f onnula 



—CON 



\ 



wherein L^ is hydrogen, lower alkyl or phenyl 
and L' is hydrogen or lower alkyl; and as 
examples of the said groups there may be 
mentioned carbonamido itsdf and N-methyl 
and N:N-diediylcarbonamido. 

As examples of the optionally substimted 
lower alkyl radicals represented by T diere 
may be mentioned methyl, ethyl, n-propyl and 
n-butyl, hydroiqr lower alkyl such as jS- 
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hydroxycthyl, lower alkoxy lower alkyl such as 
mcthoxymethyU and lower alkoxy-carbonyl 
lower alkyl such as ethoxycarbonylmethyi. As 
examples of title opiionaUy substituted lower 
5 alkoi^ radicals represented by T there may be 
mentioned methoxy and ethoxy, hydroxy lower 
alkoxy such as .S-hydroxyethox\-, lower alk>'l- 
carbonyloxy lower alkoxy such as /?-aceioxy-- 
eihoxy, lower alkoxy lower alkoxy such as 5- 

10 meriioxyethox>- and lower alkoxvcarbonyl lower 
alkoxy such as ^-methox>-carbon>i ethoxy. It 
is preferred that T is attached to the benzene 
ring in para position to W, and that T rcpre- 
sents hydrogen, lower alkyl or lower alkoxy. 

15 As examples of the radicals represented X* 
diere may be mentioned alk\1 in particular 
lower alkyl such as methyl, ethyl, propvl and 
butyl, hydroxy lower alkyl such as O-hydroxy- 
ethyl, cyano lower alky! such as ^-cyanoethyl, 

20 chloro lower alkyl such as chloromethyl, lower 
alkoxycarbonyl lower alkyl such as acetj'I- 
raethyl, lower alkyi carbondoxy lower alkvl 
such as /?-acctox>'ethyI, phenyl and substimte'd 
derivaavcs thereof such as tolyl, anisyl, di- 

25 methoxj-phenyl and cholorophen5*l, and hetero- 
^ cyclic radicals such as pyrid - 2 - yl and thien- 
2 - yl radicals. It is however preferred ihai W 
represents an acylamino group of the formula 

I 

— N— COX^ 

30 wherein X' and X= are each independently 
hydrogen or lower alkyl, and preferably X* is 
hydrogen. 

The alkyl radicals represented by R' and 
R= are preferably lower alkyl radicals such as 

35 methyl, ethyl, n-propyl and n-butj-l radicals. 
The substituted alkyl radicals reprtsented by 
R' and R= are preferably substituted lower 
alkyl radicals, for example hydrox\* lower 
alkyl such as /7-hydroxyethyI, S-hydroxybutyl 

40- and /J:>-dihydroxypropyI, lower alkoxy lower 
alkyl such as /8-ethoxyethyI and y-methoxy- 
propyl, cyano lower alkyl such as ^-cyanoethyl, 
chloro lower alkyl such as ;?-cholorethyl and 
V<hIoropropyl, lower alkylcarbonyloxy lower 

45 alkyl such as j8-acctoxyethyl, lower alkoxy- 
carbonyl lower alkyl such as /?-( methoxy- or 
ethoxy-caibonyl) ethyl and a,'?-di(mcdioxy- 
carbonyl)ethyl, hydroxy lower alfcoxv carbon^l 
lower alkyl such as ^-(/r-hvdr^xycthoxy- 

50 carbonyi; ethyl, lower alkoxy lower alkoxy- 
carbonyl lower alkyl such as /3-(jS'-methox>'- 
ethoxycarbonyjiethyl, lower alkox>' lower 
alkoxy lower alkoxycarbonvl lower alkvl such 
as /? - [/r - (/?" - mcthoxTCdioxyJethoxy- 

55 carbonyljethyl, phenylcarbonyloxy lower alkyl 
such as o-bcnzoyloxy ethyl, lower alkoxy- 
carbonoytoxy lower alkyl such as /?-ethoxy- 
carbonyloxy ethyl, lower alkylsulphonvloxv 
lower alkyl such as ^-mcthow-sulphonyloxy- 
eih>-l, lower alkylcarbonyl lower alkyl such as 
/J-acetylethyl. lower alkoxy lower alkyl carbon- 



yloxy lower alkyl such as p - (/r - methoxy- 
propionyOcthyi, benzoyl lower alkyl such as 
benzoylmethyl, lower alkoxycarbonyl lower 
alkoxy lower alkyl such as (3- 65 

- meihox>'carbonylethoxy)ediyl, lower 
alkoxy carbonyl lower alkylthio lower 
alkyl such as /3-(ethoxycarbonylmethylthio)- 
ethyl, cyddiexyloxycaibonyl lower all^I such 
as ^-cyclohcxyloacycarbonylethyl, lower alkyl 70 
sulphonyl lower aikji such as .9-mediyI- 
sulphonyl ediyl, and phenoxycarbonyloxy lower 
alkyl such as ^-{Aenoxycarbonyloxyethyl and 
^-anisyloxycarbonyloxyethyl. As examples of 
the 5- or 6-membered nitrogen-containing 75 
heterocyclic rings formed by R', R« and the 
nitrogen atom N there may be mentioned pyr- 
rolidone, moipholine and piperidine rings. 

According to a further feature of the inven- 
tion there is provided a process for the manu- 80 
facture of the azo dyestuffs as hereinbefore 
defined which comprises diazotising an amine 
of the formula:- — 



.NO2 



2 S 



Formula I 



and coupling the resulting diazo compound - gs 
with a coupling component of die fonnula:— 



T 

wherein Y, 2, W, T, R» and R^ have die 
meanings stated, the amine and coupling com- 
ponent being free from carboxylic acid and sul- 90 
phonic acid groups. 

The process of the invention can be con- 
veniently carried out by adding sodium nitrite 
to a solution or dispersion of the amine in a 
strong inorganic acid or an aqueous solution 95 
thereof, or preferably by stirring the amine 
with nitrosylsulphuric acid, and adding the 
resulting solution or dispersion of the diazo 
component to a solution of the coupling com- 
ponent in water or in a mixnire of water and 100 
a water-miscible organic liquid, if necessary 
adjusting the pH of the mixture to facilitate 
the coupling reaction, and finally isolating the 
resulting dyestuff by conventional methods, 

TTie amines of Fomiula I can themselves be 105 
obtained by the conventional methods used for 
the production of thiophene derivatives. Thus, 
for example, a 2-halogcnothiophene can be 
nitrated and the halogen atom in the 2-position 
is then convened to an amino group by treat- 110 
ment with ammonia. Alternatively 2-amino- 
thiophenes containing electron withdrawing 
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groups can be prepared by conventional 
me±ods from compounds obtained by the 
methods described in Chemische Berichtc, 
Volume 98 at page 3571 (1965) and Volume 
5 99 at page 94 (1966). 

As specific examples of amines of Formula 

1 Acre may be mentioned, for example, 2- 
amino - 3:5 - dinitrcthiq)hene, 2 - amino- 
3:4:5 trinitrothiophene, and 2 - amino - 3- 

10 nitro - 5 - ^carbonamido, cyano or methoxy 
caibonyl) thiophene. The preferred amine is 

2 - amino - 3:5 - dinitnKhiophene, 

As specific examples of the said coupling 
components there may be mentioned N:N- 

15 diethyl - m - aminoacetanilide, N:N - di(j8- 
acetoxyethyl) - m - aminoacetaniiide, 2 - meth- 
oxy - 5 - (formylamino- or acetylamino) - N- 
[fi - (0 - methoxyethoxycirboi^l)ediyl]- 
aniline, m - N:N - diethylamino -fi- chloro- 

20 propionanilide and m - N:N - di - » - butj^- 
fonnanillde. 

A preferred class of the dyestuffs of the 
invention comprises die dycstuffis wfaei^n Y 
is hydrogen and Z is nitro. 

25 A second prefeited class of the dyestuffs of 
the invention comprises the dyestuffs of the 
form Ala: — 




wherein RS R*, T\ and X' have the mean- 

30 ings stated. 

The azo dyestuffs of the invention are valu- 
able for colouring synthetic textile materials in 
particular secondary cdlulose acetate and cel- 
lulose triacetate textile materials, polyamide 

35 textile materials such as polyhexamediylene 
adipamide textile materials, and, above all, aro- 
matic polyester textile materials such as poly- 
ethylene terephthalate textile materials. Such 
materials can he in the form of filaments, fibres 

40 or woven or knitted materials. 

The said azo dyestuffs can be applied to the 
synthetic textile materials by methods vrbidx 
are conventionally emfrfoyed in applying dis- 
perse dyestuffs to such textile materials. Thus 
the dyestuffs in the fonn of aqueous dispersions 
can be applied by dyeing, padding or printing 
processes iKing tiie conditions and other addi- 
tives which arc convenientiy used in carrying 
out such processes. Altematively the said dye- 

50 stuffs can be apjrfied to synthetic textile 
materials by solvent methods of dyeing, for 
example by applying a solution or dispersion 
of the dyestuff in perchloroethylene optionally 
containing a minor amount of water to the tex- 

55 tile material preferably at elevated tempera- 



ture. The dyestuffs may also be used to colour 
syntiietic polymers by mdt colouration, for 
example using late injection techniques, fol- 
lowed by melt spinning of the coloured poly- 
mers into fibres or filaments. Alternatively the 60 
dyestuffs can be applied to synthetic textile 
materials by the process of transfer colour 
printing. 

When applied to synthetic textiie materials 
the azo dyestuffs of the invention give violet to 65 
green cdourations w^ich have excellent fast- 
ness to light and to wet and to dry h^t treat- 
ments both before and after heat setting. The 
said dyestuffs also have high tinctorial strength, 
exhaust well and have excdlent dyeing, levd- 70 
ling, temperature range and build properties 
on syntiietic textile materials, particularly aro- 
matic polyester textile materials, thus etiablmg 
heavy dcplbs of shade to be readily obtained. 

The invention is illustrated but not limited 75 
by die following Examples in which the parts 
and percentages are by weigjit. 



Example 1. 

7.6 Parts of sodium nitrite are added to 90 
parts of sulphuric acid, the temperature being 80 
allowed to rise to 30*0. The mixture is then 
copied to 5°C and a mixture of 50 parts of 
pr(q>ionic acid and 300 parts of Actdc acid 
added, tiie temperature of the mixture being 
allowed to rise to 15 °C and then maintained 85 
at this temperature. The mixture is then 
cooled to 0*C 18.9 parts of 2 - amino - 3:5- 
dinttrothiophene are added over 30 minutes 
and the mixture is stirred for 20 minutes at 
O'C The resulting solution is added to a solu- 90 
tion of 31 parts of 2 - methoxy - 5 - acetyl- 
amino - N - ^ - [jff - (raedioxyethoxy- 
carbanyl)ethyl] aniline in 300 parts of water 
containuig 30 pans of a concentrated aqueous 
solution of hydrochloric acid and 350 parts of 95 
ice. The mixture is stirred for 50 minutes at 
O^C and the precipitated dyestuff is then fil- 
tered off, washed with water and dried. 

When apphed to aromatic polyester textile 
materials from an aqueous dispersion the dye- 100 
stuff yields green shades of excellent fastness 
properties. 

The 2 - amino - 3:5 - dinitrothiophene was 
itself obtained by reacting the sodium salt of 
cyanoacetic acid with the dimer of mercapto- 

105 

acetaldehyde in aqueous medium at 80**C, 
cooling to 20'C, adding acetic anhydride 
vrfiilst maintaining the pH at 6 — 7, acidifying 
and isolating the 2 - acet^daminotfaiophene - 3- 
carboxylic acid. This was then dinitrafied in HO 
sulphuric acid medium at O^'C, the resulting 
2 - acetylamino - 3:5 - dinitrothiophene being 
isolated and then deacetylatsd by heating in 
an aqueous solution of sulphuric acid. 

Table I gives further Examples of the dye- H5 
stuffis of die invention of the formula 
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w 

the symbols of vdiich have die values given in 
the respective columns of &e Table, whilst 
the last column of the Table gives the shades 
5 obtain^ vi^ea the dyestuffs arc applied to an 
aromatic polyester textile material. 

The dyestuSs of diese Examples were ob- 
tained by diazotising die appro|Hiate amine of 
die formula: — 




and coupling the resulting diazo compound 
with the appropriate coupling component of 
the fonnula 




W 

using methods similar to Aat described in 15 
Example 1. 
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Green 
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Green 

Greenish-blue 
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Table II gives further Examples of the 
dyestuffs of the invention ^idi art obtained 
by diazotising 2 - amino - 3:5 - dlnitrothio- 
phene and coupling the resulting diazo com- 
pound with the coupling components listed in 



the second column of the table using methods 
similar to that described in Example 1. The 
shades obtained on aromatic polyester textile 
materials from the resulung dyestuffs are given 
in the last column of the table. 



TABLE II 



10 



Example 


Coupling Component 


Shade 


90 


N-(3-acetylaminophenyl)pyrroliiline 


Bluish-green 


91 


N-(3-acetyIaminophenyl)morpholine 




92 


2-niethyl-3-acctylaminoaniline 





The 2 - amino - 3:5 - dinitro - 4 - methyl- 
thio[diene used in the above examples was itself 
obtained as foUatvs: — 
15 Oiloroacetone was reacted with sodium 
hydrosulpbide in aqueous medium, and tht 
resulting solution was treated with ethyl- 
cyanoacetate in the presence of tricthylamine 
at the boil. Addition of water precipitated 2- 
20 amino - 3 - edioxycarbonyl - 4 - meihylthio- 
phene which was acetylated and then heated 
with an aqueous sdution of sodium hydroxide 
to give 2 - acetylamino - 4 - mcthylthiophenc- 
3 - caibo^Hc acid. This was dccarboxylated 

25 by heating in N:N - diethylaniline at 220''C, 
the product dinitrated in sulphuric acid med- 
ium at - 5*0, and then dcacctylated by heat- 
ing in an aqueous sdution of sulphuric acid. 
The 2 - amino - 3:4:5 - trinitrothiophene 

30 was obtained by reacting 2 - bromo - 3:4:5- 
trinitrothiophcne (Journal of Organic Chem- 
istry 1957 at page 1588) with ammonia in 
Getiahydrofuran. 
The 2 - amino - 3 - nitro - 5 - (N:N- 

35 diethylcaibamoyl)thiophene was obtained by 
reacting 2 - bromo - 3 - nitrothiophene - 5- 
carboxylic acid (Chemical Abstracts 1963 at 
page 3860h) with thionyl chloride in toluene 
in the presence of dimethylfonmamide, and 

40 subsequendy reacting with diethylamine fol- 
lowed by treatment widi ammonia to replace 
the bromine atom by an amino group. The 2- 
amino - 3 - m'tro - 5 - carbamoyl thiophene 
and 2 - amino - 3 - nitro - 5 - (N - phenyl- 

45 carbaraa5-l)thiophene were prepared in an 
analogous manner, the diethylamine being 
replaced by ammonia and by am'iine. 

The 2 - amino - 3 - nitro - 5 - methoxy- 
carbonylthiophene was prepared by esterifying 

50 2 - bromo - 3 - nitrothiophene - 5 - carboxylic 
add using a 9 solution of sulphuric acid 
in mcdianol and subjecting the bromoester to 
reaction with a concentrated aqueous solution 
of ammonia in the presence of diraethyl- 

55 formamide. The 2 - amino - 3 - nitro - 5- 
ethojcycaibonylthiophene was prepared in an 
analogous maimer. The 2 - amino - 3 - nitro- 



5 - (J9 - methoxyethoxycarbonyl)thoiphene was 
prepared by transestcrification of 2 - amino- 
3 - nitro - 5 - methoxycarbon^thiophene by 
heating it in ^-methory cthand in the presence 
of tetrabutylthanate. 

The 2 - amino - 3 - nitro - 5 - cyanothio- 
phene was prepared by converting the oxiniie 
of 2 - acetylamino - 5 - formylthiophene 
(Journal of the Chemical Society 1955 at page 
1701 to the 5-cyano compound by heating it 
widi acetic anhydride, nitrating in a mixture 
of acetic acid and acetic anhydride at 40'*C, 
and finally deacetylating the compound. 

WHAT WE CLAIM IS:— 

1. The water-insoluble monoazo dyestuffs, 
free from sulphonic acid and carboxylic acid 
groups, which are of the formula: — 





60 



65 



70 



wherem Y is hydrogen, lower alkyl, optionally 
subsdtuted phen^ or nitro; Z is nitro, cyano, 
optionally substituted phenyl, optionally sub- 
stimted lower alkoxycarbonyl or carbonamido; 
T is hydrogen, optionally substituted lower 
alkyl or optionally substituted lower alkoxy; 
W is an acylamino group of the formula: — 



— K. COAX' 

wherein X' is hydrogen or lower alkyl, X= is 
hydrogen or an opuonally substimted hydro- 
carbon or heterocyclic radical, and A is a 
direct link or — O — or 



75 



80 



65 



13 



1394,368 



13 



10 



15 



20 



25 



and each independeatiy represent a 
hydrogen atom, alfcyl or alky! substituted by 
a substiment which does not contain a car- 
bocydic ring system directly attached to a 
carbon atom of the aBcyl chain, or and R« 
together fonn with the nitrogen atom N a 5- or 
6- membered nitrogen-containing heterocyclic 
ring. 

2. The dyestuffs claimed in Claim 1 where- 
in Y is hydrogen and Z is nitra 

3. The dyestufis claimed in Claim 1 or 
Claim 2 which are of the formula: — 



X 

N— COX^ 



^1 



wherein R* and Lave the meanings stated 
in Claim 1, T^ is hydrogen, lower alkyl or 
lower alkoxy, and and X' are each inde- 
pendendy hydrogen or lower alkyi. 

4. The dyestuffs as claimed in any one of 
Qaims 1 to 3 as hereinbefore particulaiiy 
desqibed especially with reference to any one 
of the Examples. 

5. Process for the manufacture of the dye- 
sttiffs as claimed in Claim 1 v^ch comprises 
diazotising an amine of the formula. — 



.N02 



NH2 



and coupling the diazo compound with a 
coupling component of the formula: — 




wherein Y, Z, T, W, R* and R» have die mean- 
ings stated in Oaim 1, the amine and coupling 
component being free from carboxylic acid and 
sulphonic acid groups. 

6. Process as claimed in Qaim 5 wherein 
the amine is 2 - amino - 3:5 - dinitrodiio- 
phene. 

7. Process as claimed in Claim 5 or Claim 
6 wherein the coupling component is of the 
formula: — 

ll-COX^ 



I 

wherein R^ and R* have the meanings stated 
in Claim 1, and T% X^ and X^ the meanings 
stated in Claim 3. 

8. Process for the manufacture <rf the dye- 
stuffs as claimed in any one of Claims 1 to 4 
as hereinbefore particularly described espec- 
ially with reference to any one of the Examples. 

9. Process for colouring synthetic textile 
materials which comprises applying to the tex- 
tile material a dyestuff as claimed in any one 
of Qaims 1 to 4. 

10. Process as claimed in Claim 9 i«^erein 
the textile material is an aromatic pcdyester 
textile material. 

J. L. BETON, 
Agent for die Applicants. 
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